Purification and characterization of a coagulant protein from the venom of Russell's viper.
The coagulant protein from the venom of Russell's viper was purified by means of successive chromatography on Sephadex G-50, DEAE-cellulose and Sephadex G-200. The purified coagulant protein was homogeneous by polyacrylamide gel electrophoresis and ultracentrifugation. The molecular weight was estimated to be about 100 000 by ultracentrifuge analysis and 130 000 by gel filtration. The coagulant protein contains 11.1% carbohydrate which includes 5.1% hexose (galactose: mannose = 1:1), 5% hexosamine (glucosamine), and 1% neuraminic acid (N-acetylneuraminic acid and N-glycolyneuraminic acid). The isoelectric point is pH 6.3. The results of both sodium dodecyl sulfate electrophoresis and gel filtration in 6 M guanidium chloride suggest that it consists of four polypeptide chains. The coagulant protein functions as an enzyme in activating blood coagulation factor X in the presence of Ca2+. N-a-p-Toluenesulfonyl-L-arginine methyl ester hydrolyzing activity in the preparation definitely decreased during purification and it suggests that the clotting activity is not associated with the esterase activity. The clotting activity is inhibited by diisopropyl phosphorofluoridate and by phenylmethylsulfonyl fluoride, suggesting that the coagulant protein is a serine protease. The optimum pH is between pH 7.0 and pH 8.0. At neutral pH the coagulant protein is stable below 50 degrees C, but is rapidly inactivated above 55 degrees C.